α-Fe 2 O 3 Nanotubes-Reduced Graphene Oxide Composites as Synergistic Electrochemical Capacitor Materials
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Characterizations
The morphologies of the as-synthesized nanocomposites were examined with a JEOL JSM- 
Preparation of working electrodes
The electrodes for the electrochemical studies were prepared by the doctor-blade technique using a mixture of the active materials ( Ltd., Japan) as current collector. The electrode area and mass of active material were 2 cm 2 and 3-4 mg.
A Shimadzu Libror AEM 5200 electronic microbalance was used for weighing of the electrodes.
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Electrochemical studies
An electrochemical half-cell was assembled in a three-electrode configuration with Pt wire as the counter electrode, Ag/AgCl (3 M KCl) as the reference electrode, and the above-mentioned prepared materials as working electrodes. In the setup of working electrode, the conductive side of the copper foil was placed on a gold plate connected to a Teflon-sealed copper rod. The front side of the copper foil (with active materials) was sealed with a Teflon cell with an O-ring. Thus the working electrode had a geometric area exposed to electrolyte of 0.785 cm 2 and contained about 1.2-1.5 mg of the above mentioned mixed slurry. All electrochemical measurements were carried out in 1 M Na 2 SO 4 solution as electrolyte. Cyclic voltammetry (CV), galvanostatic charge-discharge (GS) studies, and electrochemical impedance spectroscopy (EIS) were conducted using an Autolab PGSTAT 30 potentiostat/ galvanostat at room temperature (~24 °C).
The specific capacitances C m were calculated from the CV curved based on the following equation:
where m is the mass of active material, R is the scan rate, ΔV is the potential window of scanning, and the integral area under the CV curve.
The specific capacitances C m were also calculated from the galvanostatic discharge curves using the equation as follows:
where ΔV/Δt is the average slope of the discharge curve after the IR drop, Δt is the discharge time, m is the active mass and I is the discharge current.
The energy density and power density can be further evaluated from the GS results using the following equations: Figure S3 shows high-resolution narrow scans from the carbon region of GO and α-Fe 2 O 3 -rGO, with the four most prominent deconvoluted components of the C 1s envelope shown in each panel, as summarized in Table S2 . The original GO signal shows two separated peaks, as expected, due to the high percentage of oxygen functionalities. After the hydrothermal treatment, tailing at the higher binding energy region is reduced, which suggests that the decrease in relative content of carbon species bound to oxygen.
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Supplementary discussion: Electrochemical capacitance performance of various iron oxides and iron oxide based composite materials in aqueous electrolyte compared with present study
In order to further evaluate the performance of this hybrid composite in a broader view, Table S3 summarizes the reported electrochemical capacitance performances of various iron oxide and iron oxide-based composite materials in aqueous electrolyte. As far as the electrolytes are concerned, in comparison with organic electrolytes, aqueous electrolyte used in ECs have the advantages of high ionic conductivity, low cost, non-flammability, good safety, and convenient assembly in air. Prior studies on the electrochemical capacitance of various iron oxide or hydroxide based electrodes in aqueous electrolytes have reported the specific capacitances ranging from 5 to 150 F/g. A few exceptions were reported by Wu et al. 23 and Zhitomirsky et al. 27 
